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Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI. Reliability of Russian heat supply systems is significantly lower than that in European countries. The main reason for damage of heating networks and heat exchangers is pollution (primarily boiler scale deposit) and corrosion of heat transfer equipment. Due to imperfection of the applied water treatment methods or irregularities in the procedure, the thermal resistance of heat transfer surfaces increases and thus heat exchanger characteristics reduce. The composition of treatment water significantly influences the dynamics of main heat exchanger characteristics, and consequently on the composition of deposits generated on heating surfaces. This work provides for the analysis of impact of thickness and type of boiler scale on operational efficiency of the heat exchanger PV1 219х2-G-1,6-6-UZ (State Standard 27590-2005) . Shell and tube type of the unit has been chosen for calculations as the most commonly used one.
Academician's M.V.Kirpichev energy factor has been accepted as the criterion of heat exchanger operational efficiency [1] :
where Q is the heat exchanger heating capacity and N is the power for heat exchanger pumping.
We evaluated both individual influence of pollution on heat capacity of the unit through relative decrease of heat transfer factor (Fig. 1) and on operation in general through relative decrease of energy factor: where E is the energy factor of the heat exchanger without deposits and H E is the energy factor of the heat exchanger with deposits.
The calculation was made for several types of boiler scale with different thickness from 0.5 to 3 mm (Table 1) . On the basis of boiler scale heat transfer analysis, we can conclude that silicate boiler scale and oiled boiler scale are the most dangerous ones. For such types of boiler scales the thickness of already 0.5 mm is critical (heat transfer factor decreases by 5 times; energy factor decreases by 85 %). Thus these types are not shown in Figures 1 and 2 . On the basis of obtained results we can conclude that the most important parameter defining the dynamics of heat exchanger efficiency decrease is the type of boiler scales, due to the fact that at one and the same thickness of the layer the decrease of the energy factor may differ by 10 % and more for different types of deposits. Taking into account that during selection of the heat exchanger the free allocated area of about 10 % for contaminants depositing is accepted, this reserve should be considered at defining maximum allowable thickness of boiler scale. Based upon these factors it is required to define frequency of heat exchange surfaces' cleaning. 
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